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DEPARTMENT  OF  THE  ARMY 
Fort  Detrlck 
Frederick,  Maryland 


Apparatus  for  th#  Separation  of  Solid  and  Liquid  Part ic la 8 
from  a  Gas-stream  with  tha  Aid  of  Soma  Radioactive  Zoniaars 


The  object  of  the  invention  ia  an  apparatus  fbr  tha  electrostatic 
separation  of  solid  and  liquid  particles  froa  a  continuous  current  of 
gas.  The  gas  stream  which  is  to  be  purified  is  exposed  to  radioactive 
radiation  sources  for  tha  ionisation  of  tha  streaming  gas  molecules, 
which  in  turn  electrically  charge  tha  solid  and  liquid  particles  Tihich 
are  carried  along  by  tha  gas  stream,  Moreover,  tha  gas  flows  through  a 
system  of  electrodes  which  is  eoablnod  with  an  electric  source  of  electro¬ 
motive  source  and  an  electric  field  is  produced  which  is  oriented  across 
the  direction  of  the  streaming  of  the  gas  streaming  and  a  deflection  of 
the  particles,  which  are  oarrled  along  and  which  are  charged  electrically* 
likewise  transverse  to  the  streaming  gas  is  produced.  The  deflected 
partidee  which  are  consequently  put  in  motion  at  the  electrodes  are  sod- 
arated  there  and  remain  adhering.  Thus,  such  a  low  potential  (voltage?; 
exists  in  the  systm  of  electrodes  that  with  certainty  neither  a  luminous 
current  discharge  nor  the  appearance  of  sparks  occurs. 

Electrostatic  dust  arresters  are  known  in  which  such  a  high  electric 
field  intensity  pravaila  bstwesn  tha  arraating  slsctrodss  that  an  electric 
luminous  current  discharge  imping er  upon  the  electrodes  and  therefore  an 
ionization  of  the  gas  molecules  which  are  streaming  through  the  separator 
is  produced,  and  an  ionization  stream  arises  batween  tha  alectrodes  which 
for  its  part  causes  tha  oharglng  of  tha  partioles  which  are  carried  along 
by  the  stream  of  gaa.  The  charged  partiolea  art  put  in  motion  then  under 
the  effect  of  the  eleotrio  field  from  the  eleotrodee  and  are  separated 
there.  That  kind  of  eleotrio  separator,  however,  has  the  basic  (syste¬ 
matic?)  disadvantage  that  very  high  eleotrio  potentials  are  necessary  and 
the  luoinoue  current  discharge  leads  to  the  production  of  ozone  and  other 
undesirable  Gasee,  On  this  basis  such  separators  art  not  suited  for  the 
air  purification  in  air  conditioning  plants  and  could  not  be  employed 
because  of  the  danger  of  explosion  with  Inflammable  powder  (dust?)  mixtures. 

Another  known  apparatus  method  of  electrostatic  separation  possesses 
a  special  chamber  for  ionization  of  the  gas  molecules  for  the  purpose  of 
charging  the  partioles  which  art  carried  along  by  the  gas  stream  and  a 
second  chamber  for  separating  them  In  an  electrode  systai.  Ionization  of 
the  gae,  however,  ie  also  produosd  by  an  slsctric  luminous  current  dis¬ 
charge  which  ie  produced  in  the  immediate  environment  of  a  thin  wire  elect¬ 
rode.  In  the  ehort  duration,  during  whioh  the  gas  stream  is  eubjeoted  to 
the  luminous  currsnt  disehsrgs,  s  reduction  of  the  osone  production  should 
bs  obtained,  and  the  formation  of  the  other  unfavorable  gases  bs  avoidsd 
by  the  purification  of  the  sir  currant*  However,  tbs  osona  production  is 


sufficiently  great  to  exclude  the  use  of  ruoh  an  air  purifier  la  sir  circu¬ 
lation  air  conditioning  plants  without  supplies  of  fresh  air.  The  corro¬ 
sive  gases  which  are  produced  also  are  annoying  in  many  industrial  uses  of 
such  a  separator,  and  the  danger  of  explosion  is  in  no  way  decreased  by 
the  described  construction. 

On  ths  other  hand,  in  the  separator  according  to  the  invention  under 
consideration,  the  neoessary  ionization  of  the  gas  molecules  is  not  pro¬ 
duced  by  an  electric  luminous  current  discharge  but  by  the  use  of  a 
radioactive  radiation  of  the  gas  stream .  The  potential  obtained  at  the 
electrodes  of  actual  separation  ays  tea  la  so  small  that  luminous  or  spark 
appaarances  are  absolutely  avoided  so  that  also  the  use  in  the  case  of 
cxplodabi*  powder  or  vapor  mixtures  of  the  respectivo  gases  is  allowable. 
The  formation  of  czons  or  other  annoying  gases  is  abided  so  that  the 
separator  according  to  the  invention  under  consideration  can  also  be  em¬ 
ployed  in  air  conditioning  plants  without  the  disadvantage  of  purification 
of  the  circulating  air  and  without  supplies  of  fresh  air. 


The  ionization  of  the  gas  aoleeules  by  radioactive  sources  of  radi¬ 
ation  is  produotd,  is  dependent  on  the  radiation  of  positive  Alpha  and 
negatlva  Beta  particles,  whereas  the  Osmu  photons  which  are  radiated  from 
many  substance*  are  less  active.  The  Alpha  as  well  as  the  Beta  particles 
produce  by  impulse  many  positive  gas  ions  In  great  numbers,  whereas  the 
electrons  which  btoome  free  la  the  presene*  of  the  Impulse  ionization 
produce  on  the  other  hand,  a  small  quantity  of  negative  gas  ions.  The 
gae  Iona  produce  for  their  pert,  due  to  the  constant  heat  transfer,  a 
charging  of  the  particles  suspended  in  ths  gas  stream.  The  kinetic  energy 
of  ths  partloles  emitted  by  the  radioactive  substance  Is  so  large  that  the 
potentials  employed  in  lha  system  of  electrodes  do  not  influence  their 
paths.  Independent  of  the  polarity  of  the  particles. 

i 

» 

In  figures  1  to  6  are  indicate^  for  example,  designs  of  separators 
with  a  radioactive  lonlsator. 


Figure  1  shows  ths  principle  of  a  separator  In  a  cylindrical 
type  of  structure. 

Figure  2  exhibits,  for  example,  a  form  o|f  design  for  the  formation 
of  radioactive  aouroes  of  radiation. 

Figure  3  indicates  the  construction  of  the  separator  in  a  cy¬ 
lindrical  type  of  structure  with  flushing,  high  tension  apparatus  and  auto¬ 
matically  controlled  valves.  i 


Figure  U  shows  a  farm  of  dealga  in  a  box-shaped  structure. 

Figure  $,  tor  example,  shows  ths  type  <jt  design  of  a  separator 
with  separate  frame  shaped  lonlsatora  and  a  plat*  shaped  system  of 
•eparetor-el  eotrode. 


i  i 
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Fleur*  6  shows,  for  example,  th*  deal^i  of  a  separator  with  a 
radloaotive  c man t*r-cur rent  ionizator# 

Th*  prlnclpl*  of  ono  separator  with  a  radioactive  ionizator  la  shorn 
in  Fig,  1  In  a  cylindrical  structure#  In  order  to  purify  the  gas  at 
rear  (1)  of  solid  and  fluid  particles  which  are  carried  along  stream 
through  a  metal  tube  (2)  in  which  a  aetal  rod  la  arranged  concentrically 
in  ouch  a  ray  that  th*  aetal  tub*  2  and  tho  metal  rod  3  are  electrically 
rotated  from  each  other  and  froa  a  pair  of  elootrodes  which  are  comootod 
with  the  voltage  source  b#  The  aetal  tuba  2  supports  ahor  tly  behind  its 
intake  port  on  th#  Inside  a  relatively  snail,  ring  Bhapod  plating  5  of 
radioactive  naterlal  tfiloh  emits  predominately  Alpha  particles.  The  Alpha 
partiolss  which  are  radiated  froa  the  radioactive  plate  5  concentrically 
in  the  direction  of  th*  inner  electrode  produce  the  desired  strong  ioni¬ 
sation  of  the  gas  aolecules  which  art  found  at  tines  in  the  radiated  cross- 
sectional  places  and  instead  fora  predominately  positive  Gas  ions#  The 
outer  electrode  2  Thioh  is  pppoalte  the  inner  electrode  3  and  which  is 
negative  due  to  the  battery  u,  exerts  an  attractive  effect  on  thasa  posi¬ 
tively  charged  gaa  ions  so  that  a  stream  of  ions  results  in  the  diroction 
of  the  outer  electrode*  This  stress  of  ions  does  not  flow  only  in  the 
cross  sectional  plane  which  is  radi ©actively  radiated  but  also  reaches 
the  entire  cylindrical  system  of  electrodes  as  far  as  these  are  carried 
along  by  the  gaa  stream#  A  stream  of  ions  of  this  kind  acroaa  the 
streaming  direction  of  the  gases  produces,  however,  according  to  experience, 
a  positive  charging  of  th#  solid  and  liquid  particles  which  are  carried 
along  by  th#  gas  stream,  practically  without  regard  to  their  size  and 
diameter#  Th#  particles  which  are  thus  positively  charged  undergo,  along 
the  entire  cylindrical  elactrode  system  owlug  to  the  negative  potential  of 
the  outer  against  ths  timer  electrode,  a  deviating  force  across  the  direc¬ 
tion  of  streaming  of  th*  gases  and  travel  to  the  outer  electrode,  on  whose 
inner  wall  they  become  precipitated  end  adhere.  Hith  suitable  amounts  of 
streaming  velocity.  Alpha-intensity,  width  of  th#  radioactive  plating  and 
length  of  th#  aystea  of  eleotrodea,  a  separation  of  praotically  all  of  th# 
solid  and  fluid  partiolss  which  are  carried  along  by  the  gas  stream,  result*# 
Thus,  th*  potential  at  th*  electrodes  and  th*  strength  of  th#  eleotrio  field 
in  the  immediate  region  of  th*  inner  electrode  which  are  obtalnedaro  suf¬ 
ficiently  email  that  it  it  certain  that  qp&rk  and  luminous  current  discharge 
are  in  order# 

For  the  desired  performance  of  the  radioactive  ionization  as  a  means 
for  th#  eleotrio  charging  of  the  aolld  and  liquid  particles  which  an 
carried  along  by  th*  gaa  stream,  it  is  not  necesaary  that  an  electrio  field 
prevail  at  th*  same  time  In  th*  cross  sectional  plane  which  is  radioaotivcly 
radiated.  On  th*  contrary,  without  impairment  of  th#  effeot  in  th#  electrode 
ays  tea  of  Fig,  1,  the  rod  shaped  inner  electrode  can  be  shortened  so  much 
that  the  gas  atraam,  after  it*  entrance  into  the  outer  tube,  first  of  oil 
streams  through  the  orosa  section  plane  which  is  radioactivity  radiated  «id 
enters  after  that*  the  field  which  prevalla  between  the  outer  and  inner 


u 


electrodes.  In  this  oase  the  gas  molecules  become  radioactively  ionized  in 
the  radiated  spans  and  produos  for  their  onn  part,  without  which  an  ioni¬ 
sation  stream  Is  formed,  the  some  eleotrio  charging  of  the  solid  and  fluid 
particles,  which  are  carried  along  by  the  gas  etream,  by  moans  of  the  la- 
paot  on  aooount  of  the  constant  heat  transfer  of  the  ges  ions  and  the 
relatively  small  "free  path  lengths"* 

However,  since  the  range  of  transmission  of  the  Alpha-pa rtioles  which 
are  especially  important  for  the  ioniaation  is  rather  Halted  in  a  gas  and 
moults  to  only  a  few  centimeters,  the  relationship  of  the  diameter  of  the 
■stal  tube  (2)  and  the  inner  electrode  (3)  is  so  chosen  that  the  open 
radial  diatance  between  the  two  electrodes  is  not  greater  than  the  maximum 
range  of  transmission  of  the  emitted  Alpha  particles* 

The  radioactive  plating  on  the  inner  side  of  the  outer  electrode  of 
Hg«  1  which  is  decldlngly  important  for  the  function  of  the  separator,  is 
in  an  ex  ampler  y  design  in  Fig.  2  in  top  view  and  cross-section,  in  which 
desigp  the  sane  kind  of  radioactive  sources  of  radiation  already  known  for 
other  purposes  are  used*  From  a  band-shaped  metallic  lining  (1)  in  the 
freer  portion,  the  radioeotive  substance  2  la  introduced  by  means  of  an 
electrolytic  separation  or  another  meane,  thereby  laterally  a  non  active 
margin  remains  exposed.  The  native  section  by  means  of  a  thin  metal  foil 
3i  tor  example  of  gold,  is  uncovered  which  is  plated  on  is  electrolytically 
Introduced  and  the  latter  la  ooobined  with  the  metallic  lining,  so  that  the 
radioactive  section  is  dosed  completely  gas  tight.  The  covering  foil  3 
is  made  so  thin  that  on  the  one  hand  only  a  small  part  of  the  desired  Alpha 
radiation  is  sbsorbed,  but  on  tbs  other  hand  the  eaerganoa  of  the  radon 
gaaea  wfaioh  arias  in  the  radioactive  disintegration  is  avoided  with  cer¬ 
tainty. 

The  metal  band  shown  schematically  in  Fig.  2,  with  a  radioactive  filler 
deposit,  ia  attached  in  the  oese  of  the  cylindrical  separator  according  to 
Fig.  1  thus  to  the  inner  wall  of  the  outer  eleotrode  so  that  the  active 
surface  is  directed  with  the  thin  ooverlng  foil  according  to  the  inner  space 
of  the  cylindrical  eleotrode  system.  Thereby  no  further  barrier  cf  the  free 
radiation  of  the  Alpha -parti  dee  la  plaoe  in  the  way,  end  at  the  sa-ne  time 
the  backward  emergence  of  the  radioactive. radioactive  radiation  through  the 
outer  eleotrode  la  additlonaly  lessened'.'  lThe  use  of  an  intensive  radium 
preparation  a  further  shielding  by  weens  of  a  lead  ring  is  necessary,  whioh 
la  plaoed  about  the  outside  of  the  eleotrode  (2). 

The  equal  performance  of  the  radloaotive  ionisatora  in  the  principle 
arrangement  according  to  Fig.  1  is  obtained  if  the  ring-shaped  covering  (£) 
of  the  radioactive  substance  1s  not  placed  on  the  inside  of  fro  outer 
.  eleotrode  (2)  but  on  the  outside  of  the  inner  eleotrode  (3).  In  the  latter 
ease  the  active  tide  of  the  covering  must  naturally  be  directed  outward  for 
the  purpose  of  radioactive  radiation  of  the  inner  spaoe  of  the  concentrio 
electrode  arrangement,  and  moreover  approximately  the  equal  number  of  gas 
ions  moat  bo  produced  per  unit  spaoe  in  the  orosa  section  which  ia  radio- 
aotivsly  radiated  as  la  the  arrangement  of  the  radioactive  lining  which  is 


thown  in  Fig*  1, 


Figure  3  shorn  an  exoplary  oonatruction  of  a  separator  with  a 
radioactive  ionizator  in  a  cylindrical  type  of  apparatus.  The  air  stream 
to  be  purified  enters  at  1  in  the  apparatus  and  is  fed  over  the  bend  of 
the  tube  (2)  of  the  electrode  systems.  This  consists  of  the  cylindrical 
outer  electrode(^  which  is  seen  in  section,  which  is  electrically  insu¬ 
lated  with  an  insulati  on  using  (k  and  5)  from  the  construction  above  it 
as  well  aa  the  tube  shaped  inner  electrode  (6)  which  is  arranged  consec¬ 
utively,  The  inside  of  the  bend  of  the  tube  (2)  bears  a  ring  7  which  in¬ 
cludes  the  radioactive  substance  and  erradiates  the  predominately  Aipha- 
partioles.  The  gas  stream  which  passes  out  from  the  lower  end  of  the 
electrode  systsi  is  turned  around  in  a  ring  shaped  housing  8  and  leaves 
the  apparatus  at($*  The  insulated  and  suspended  outer  electrode  3  is  con¬ 
nected  to  the  negative  pole  10  of  the  high  tension  source  11  whose  positive 
pole  is  frstened  to  the  inner  electrode  6  and  therefore  to  the  housing  of 
the  apparatus.  The  particles  which  leave  the  gas  stream,  which  are  deposited 
on  the  inner  sides  of  the  outer  electrode  in  the  operation  of  the  separator, 
form  a  layer  which  must  be  removed  from  time  to  time.  Moreover,  a  liquid 
rinsing  la  provided  for  and  the  inner  electrode  which  is  built  tube  shaped 
and  provided  with  a  perforation  13,  through  which  the  rinse  fluid  enters  in 
the  enclosure  and  is  sprayed  against  the  inner  side  of  the  outer  electrode 
)  as  soon  as  the  velvet  15) is  opened  by  its  elsctrio  atarter(l<j.  The  rinse 
is  collecting  in  the  ibnnel  17  and  leaves  the  apparatus  at  exit  18,  when 
the  valve  (19)  is  opened  by  its  electric  starter(3&  An  operating  mechanism 
(21)  cornea  together  with  the  high  tension  apparatus  which  ranks  in  such  a 
way  that  in  the  starter  of  tha  inflow  valve  (5)  the  source  of  high  tension 
(11)  will  be  disconnected  and  at  the  same  time  the  exist  valve  will  be 
opened.  A  time  delay  in  the  operating  mechanism  makes  it  possible  that 
after  the  closing  of  the  entrance  talve  (15)  only  after  the  expiration  of 
a  previously  determined  drying  time  the  exit  valve  (19)  likewise  automat¬ 
ically  closes  and  the  high  tension  apparatus  (11)  again  will  be  switched  on. 

> 

In  bhe  exemplary  design  of  ths  separator  in  the  concentric  kind  of 
apparatus  in  Fig.  3,  the  radial  distance  between  the  outer  electrode  (3) 
and  the  inner  electrode  (6)  is  made  larger  than  the  maximal  transmission 
range  of  the  Alpha  partioles  whioh  are  emitted  by  the  radioactive  plating 
(7)  into  the  gas  to  be  purified,  so  that  the  radioactive  plating  (7)  is 

no  longer  plaoed  in  the  bend  of  the  tube  but  instead  on  the  inner  tide  of 

the  electrode  (3)  immediately  behind  the  insulation  ring  (h).  Thus,  the 
cross  section  of  the  tube  whioh  is  radioectively  radiated  is  found  in  the 
region  of  the  electric  field  between  the  eleotrodes  (3)  and  (6)  so  that  a 
streaa  of  ions  arises  which  an  electrio  charging  of  the  solid  and  liquid 
particles  which  are  oarrled  along  in  the  gas  stream,  ia  also  produced  in 

such  regions  of  the  tube's  oross  section  whioh  would  no  longer  be  attained  by 

the  radioactive  Alpha  emission  itself. 

In  the  design  which  is  shown  again  in  Fig.  3,  the  separator  with  the 
radioactive  ioniaator  is  suited  fbr  the  purification  of  small  relumes  of 
air  or  gas,  from  which  the  solid  end  liquid  impurities  should  be  separated 
fbr  which  as  a  rinsing  liquid  man  water  la  used.  With  the  parallel 


operation  of  a  large  number  of  such  separators  a  larger  gas  volume  could  also 
be  purified.  Above  that  the  cylindrical  separator  in  this  type  of  construc¬ 
tion  can  hcwnvcr  serve  with  success  also  for  the  recovery  of  valuable  sub¬ 
stances,  which  are  carried  away  by  the  gas  or  air  etroaa  in  the  fora  of 
powder  or  ralet.  In  these  cases  at  times  th#  passing  solvent  are  usod  as 
rinse  fluids  in  order  to  separate  the  separator  useful  material  frou  the 
undesirable  Impurities.  If  necessary  fbr  such  purposes  the  apparatus  :aay  be 
partly  or  couple tsly  mads  from  metals  or  materials  which  are  not  chemically 
attached  by  the  gates  to  be  purified  as  the  substances  to  be  separated. 

For  the  -aparotion  of  solid  and  fluid  particles  from  combustible  and 
explodable  gases  the  design  of  a  concentric  separator  exemplified  in  Fig.  3 
can  bo  used  by  hermetically  insulating  the  metal  electrodes  (3)  and  (6). 

For  this,  as  an  outer  electrode  (3)  *  tubs  of  insulating  material,  for 
examples,  porcelain,  glass  of  an  artifical  substance,  is  employed  which 
bears  a  metallic  plating  on  its  outer  side  vhlch  la  connected  to  the  terminal 
(10).  likewise  a  tube  of  insulating  material  providod  with  perforations  is 
used  as  an  inner  electrode  which  has  on  its  inner  side  a  metallic  metal  lining 
which  is  connected  with  the  terminal  (12)  and  the  uppar  housing.  The  electric 
field  which  arises  between  the  metal  lining  of  both  electrode  penetrated 
through  the  actual  Insulation  eections  of  the  inter  space  botween  the  inner 
and  outer  electrode  through  which  the  gas  is  streaming,  so  that  the  oeparation 
process  is  not  affected.  Probably,  however,  a  direct  short  circuit  between 
the  electrodes  is  prevented  by  the  accumulation  of  aatarial  or  coarse  im¬ 
purities  in  ths  gas  stream.  With  euffidratly  small  field  strengths  in  spite 
of  the  adequate  separator  operation,  all  spark  or  luminous  current  appearances 
are  avoided.  In  the  ease  of  this  exemplary  development  of  the  separator  with 
the  radloaotive  Ionia a tor,  the  latter  is  also  suited  for  separation  of  me- 
tallic  powders. 

In  ooncerrtrio  ssparators  with  a  radloaotive  ionizatar  for  larger  gas 
volumes,  a  greater  nustosr  of  metal  tubes,  at  times  about  the  equal  amount, 
with  a  larger  diameter  are  arranged  concentrically  and  insulation  from  each 
other  and  every  second  tube  is  connected  with  the  positive  pie,  the  upper 
tube  with  the  negative  pole  of  a  high  voltage  source.  The  radioactive 
lonlsatar  in  this  case,  is  placed  in  one  cross-seotional  place  which  lie  in 
front  of  the  entire  system  of  eoncentrio  tubes  or  also  it  is  distributed 
•o  that  In  eaoh  single  irregular-shaped  oell  of  the  aeparator  which  are 
arranged  concentrically  In  eaoh  other  a  croas-seotional  plane  impervious 
to  the  aotual  entrance  of  gas  is  radioaotivsly  radiated. 

A  further  exemplary  separator  design  with  a  radioactive  lonlzator  is 
given  In  Fig.  U  in  a  box  shaped  type  of  structure.  A  metal  housing  (1) 
serves  as  the  enter  electrode  and  bear*  on  iti  inner  side  close  bohind 
the  entrance  planes  a  radloaotive  lining  (2)  in  ths  form  of  a  email  band 
which  salts  ths  predominately  Alpha-par  tides  in  ths  direction  of  the  inner 
eleotrode  (3).  This  later  electrode  (3)  oonoiets  of  .  metal  plate#  which 
are  insulated  from  the  eater  eleotrode.  Between  the  outer  and  Inner  electrodes 
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there  exists  a  potential,  which  produces  a  sufficiently  la rge  field  strength 
in  the  electrode  inner  space  In  order  to  deflect  the  charge  of  particles 
vdth  an  adaqjate  acceleration  laterally  froa  the  gas  stream,  but  which  on 
the  other  hand  however,  with  sufficiently  certainty  etill  produces  no  kind 
of  luminous  or  spark  discharge* 

In  the  ca3e  of  the  separator  desit*w  in  the  box  shaped  type  of  struoture 
shorn  in  Fig.  It,  the  radioactive  lining  can  be  pl.ee  equally  as  well  on 
the  outer  side  of  the  inner  electrode  provided  that  the  Intensity  of  the 
radioactive  substance  which  is  used  is  sufficiently  largo.  In  this  case 
there  is  then  the  advantage  that  only  a  slight  linear  expansion  of  the 
radioactive  lining  is  necessary,  and  at  the  same  tine  a  certain  minimal 
distance  of  the  source  of  radiation  from  the  housing  wall  is  guaranteed 
which  eventually  lightens  the  neoessary  shielding  measures. 

Also  in  a  design  like  Fig.  Ij  the  radioactive  cross-section  plane  of 
the  electric  field  in  the  separator  can  be  arranged,  for  example  by  short¬ 
ening  the  inner  electrode  (3)i  so  that  the  interval  of  the  outer  wall  of 
the  single  box-shaped  end  of  the  separator  (1)  can  still  be  rot  larger  than 
the  doubled  maximal  transmission  range  of  the  Alpha-«nie3lon  of  the  lining 
(2)  in  the  gas  which  is  to  be  purified.  On  the  other  hand  the  radioac- 
tively  radiated  cross-section  plane  is  placed  inside  of  the  electric  field 
of  the  separator.  Thus,  this  restriction  does  not  hold  since  in  that  case 
an  ion  stream  arises  in  the  oross-sectlon  plane  in  question  which  produces 
a  charging  of  the  solid  and  fluid  partioles  which  are  carried  along  in  the 
gas  stream,  also  in  the  region  of  the  cross  section  pirns,  which  lays  out¬ 
side  of  tiie  maximal  transmission  range  of  the  radioectivo  Alpha  particles* 

The  icnlsator  which  works  by  means  of  a  radioactive  radiation  and  the 
electrostatic  separator  Itself,  could  also  be  used  separately  in  the  box 
shaped  type  of  apparatus  as  is  shown  in  principla  in  an  exemplary  design 
in  Fig.  0.  The  gso  stream  whioh  enters  at  (1)  is  conducted  though  a 
utructure  (2)  which  has  on  lta  inner  side  (j)  a  radioactive  lining  with 
predominately  Alpha-emission  and  poetesses  such  dimensions  that  in  spite 
of  the  restricted  transmission  range  of  the  Alpha  particles,  the  entire 
inner  cross  section  plane  of  the  structure  posaeoser.  no  unrndiated  region. 

The  ionisation  of  the  gaa  molecules  in  the  plane  of  the  structure  causes 
the  eleotrlc  charging  of  the  aolid  and  fluid  particles  which  are  carried 
along  by  the  gas  stream,  which  then  enter  the  electrode  syuten  of  the 
electrostatic  separator  along  with  the  gas  stream.  The  latter  consists 
alternately  of  metal  plates  (It)  with  a  positive  potential  and  metal  plates 
(5) with  e  negative  potential.  In  the  case  of  the  flow  of  tho  inter  <s,  ce 
of  the  plates,  the  charged  particles  undergo  an  attraction  directed  across 
the  gas  streaming  by  the  plates  which  are  oppositely  charged  in  turn,  and 
are  moved  to  these  plates  and  ore  deposited  on  the  * ur fa  cog  of  the  electrodes 
where  they  adhere.  The  eleotrical  field  strongth  in  the  electrode  system  of 
the  separator  is  made  only  so  large  that  no  luminous  or  opar'c  disc'i&rge  occurs. 

Also  with  a  box-shaped  type  of  construction  of  the  separator  with  a 
radioactive  lonlsstor  as  is  shown  for  example  in  Fig.  It  end  $,  in  the  oase  of 


uss  for  th*  separation  of  solid  and  fluid  partlcl«3  which  are  th an j jives 
lnfln-w.able  or  are  carried  along  by  explotable  gaooa,  the  avtallic  surface 
of  all  elactrodes  will  ba  haraetically  enclose  with  insulating  materials. 

With  tha  daalgna  of  separators  with  radioactive  ior.izators  -.iiich  era 
dhoam  for  example  in  Fig.  1  to  5#  at  tinea  fer  aliplioiti  only  half  the 
radioactive  substance  13  shown  in  tha  fom  of  ooall  sirrahs  or  b.v-dj, 
corresponding  to  the  factory  crocess  shown  in  Fig.  2.  -ho  ann:.cr  of 
operation  of  tha  radioactive  ioniMtors  is  however,  in  no  nay  hirhcicd  If 
tha  radioactive  atbatanca  la  not  used  In  tha  form  of  that  kind  of  band,  cut 
for  era-' pie  are  Introduced  ir  a  width  which  correorondo  directly  to  tha 
electrolytic  or  other  proceca  of  the  electrodes  in  question.  It  r.uot  be 
entirely  assured  that  tha  radioactive  sections  maintain  a  protective  Layer 
idilch  is  gas  ti^it  but  permeable  for  Alpha-oarticles  in  order  to  ovv'.d  tha 
production  of  radon  gas.  Also  tha  distribution  of  tha  radioactive  sub- 
stanee  along  tha  entire  expanse  of  tha  electrode  in  question  la  possible. 

With  tha  previously  krown  alactroatatic  separators,  in  whicn  c 
separata  glow-discharge  loniaator  is  connected  to  the  actual  separation 
cell,  the  gas  stress  flows  through  the  active  cross-section  plane  of  the 
ionise  tor  in  the  r«y  short  tins  of  about  20  milliseconds.  Thus,  the  con¬ 
centration  at  which  osons  is  formed  In  the  region  of  t.he  glow  is  seldoa 
possible.  However,  through  this  ehort  duration  in  which  the  gas  stream  is 
in  the  region  of  the  lor.liator,  on  the  other  hand  the  desired  charging  of 
•  possibly  larger  number  of  tha  solid  and  fluid  particles  which  arc  carried 
along  by  tha  gsa  straan  will  probably  ba  produced  only  if  &  strong  luminous 
current  dlacharge  and  a  very  hi^i  potential  la  procant.  ..1th  tw  raiioactiva 
loniaator  thaw  disadvantages  are  not  present  so  that  a  possioly  longer 
duration  of  the  gas  stream  in  tha  actual  region  of  the  ionizator  is  effected. 
As  this  duration  la  made  larger  to  much  the  less  is  tha  necoo&iry  Alpha 
intensity  of  tha  radioactlwa  lining,  and  respectively  so  the  velocity  can  ba 
•0  much  the  higher. 

One  exemplary  dadgm  of  a  *%)arator  with  a  radioactive  lord. tabor  is 
show  In  principle  In  Fig.  6.  The  gas  stream  enters  tha  apparatus  at  (1), 
streams  through  tha  radioactive  lonisntor  consists  of  tha  electrode  (2)  and 
tha  opposite  alto  trod  a  (3)  with  tha  radioactive  lining  (h)  and  enters  the 
separatlnr.  ohaabara  -.hich  arw  built  frea  t h#  positive  plates  (5)  and  tha 
negative  plots*  (6),  The  radioactive  loniaator  is  hereby  bajad  cn  tha 
oounter-etraaa  principle  hereby  the  potential  which  e<rists  between  tie 
•leotrodes  (2)  and  (3;  on  tha  basis  of  tha  ionisation  produced  by  the 
radioactive  caission  generates  an  ion  atraom  which  proceeds  counter  to  th* 
gat  steaming.  Through  the  affect  of  the  counter  stream  and  the  long  duration 
of  the  gaa  stream  in  the  actual  region  of  tha  loniaator  a  really  higher  grade 
separation  process  is  obtained. 
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Claim  of  the  Patent 


Apparatus  for  the  electrostatic  separation  of  tbo  solid  and  fluid 
particles  from  a  continuous  gas  atrea.3  is  thu3  chartcttfrizcd.  Tho  gaa 
stream  to  be  purified  is  piece  in  a  radioactive  source  of  radiation  rdilch 
for  Its  part  causes  an  eleotric  charging  of  the  colid  and  fluid  particle a 
ahioh  are  carried  aloes  by  the  sac  stream.  7nc  gas  to  be  purified 
streams  through  an  electrode  system  rhich  is  corrected  to  a  voltage  souroe 
and  an  electric  field  ia  set  up  across  the  stream,  gta  diarchy  t'x  electri¬ 
cally  charged  eolid  end  fluid  particles  undergo  a  deviation  across  tho 
streaming  gas.  The  particles  travel  to  the  elcotrodos  and  arc  deposited 
on  their  surfaces,  rhe  field  strength  in  the  clccircdc  system  is  suf¬ 
ficiently  sa&ll  that  all  glotr  or  spark,  discharge  is  avoided. 

Subclaias 

1.  The  apparatus  ie  characterised  by  having  the  radioactive 
radiation  source  on  the  imar  aide  of  the  electroda  system  of  the  sepa¬ 
rator  and  thus  the  volume  *>enetration  by  the  clectrio  field  is  at  least 
partially  radioactlvelr  elated. 

2.  The  apparatus  is  characterised  in  that  the  radioactive  source  of 
radiation  in  Question,  uhleh  is  used  for  Ionisation  of  the  gas  ~«o  1-culis 
vhici)  for  the  purpose  electrically  charging  of  the  solid  and  fluid  partiolee 
carried  along  by  the  gae  stream,  emits  predominately  Alpha  particles. 
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